Introduction
thermogravimetric (TGA) analysis and tensile strength testing. Our work has further 1 demonstrated the versatility of this C. necator P(3HB-co-3HHx) production strain, and 2 we have produced and characterized biodegradable polymer suited for unique through sonication using 20 pulses (10 s) with pauses (10 s) was performed by keeping 12 cell suspension on ice. The activity of PHA synthase was determined from crude extracts 13 of sonicated cells according to the modified spectroscopic assay described previously (de 14 Roo et al., 2000; Takase et al., 2004) . The total enzyme activity was determined by 15 measuring the amount of CoA released from 3HB-CoA during polymerization to P(3HB).
16
The assay mixture contained 2 mM 3HB-CoA, 40 mM potassium phosphate buffer (pH 17 7.5, 30°C), 10 mM 5,5'-dithio-bis(2-nitrobenzoic acid) (DTNB) and 1 mg/mL BSA. The concentration of CoA released during the assay was determined (Gerngross et al., 1994) using a molar absorption coefficient of 15.6 × 10 3 M -1 cm -1 at 412 nm. After selecting a suitable carbon source and concentration for the production of 6 P(3HB-co-3HHx), a time profile of copolymer biosynthesis using supplementation of 2.5 7 g/L CPKO was carried out, in order to study the trend of 3HHx incorporation and overall
8
PHA production over time. For this, cells were harvested at intervals of every 12 h. As 9 shown in Figure 1 , the PHA content of the cells did not exhibit significant differences activities of these were not measured. Supplemental Table 1 different 3HHx monomer fraction of copolymers were larger than 1 (Supplemental Table   16 2), this result suggests that monomer distribution in the samples were likely not random 17 (Shimamura et al., 1994; Doi et al., 1995) .
18
The molecular weights of the extracted polymers were analyzed by gel (∆H m ) was also not detected for these polymers during the whole analysis. This 13 demonstrated that P(3HB-co-3HHx) with a 3HHx monomer fraction >43 mol% was 14 highly amorphous, and crystallization did not occur in the samples studied. As measured 15 by DSC, the crystalinity of P(3HB-co-3HHx) decreased as higher concentrations of volatility of P(3HB-co-3HHx) is higher and the thermal stability is lower than P(3HB).
Tensile strength, Young's modulus and elongation to break of the copolymers 1 were tested via tensile tester analysis and data are shown in the value of elongation to break indicates the elasticity of the polymer. In Table 5 , the 11 copolymer P(3HB-co-70mol% 3HHx) showed a superior elasticity with the elongation at 12 break of 1074.60%. This value is much higher than low-density polyethylene (LDPE)
13
(700%) (Doi, 1990) , a material which is often compared to P(HB-co-HHx). The high 14 percentage of 3HHx monomers in the PHA copolymers produced in this study have thus
15
greatly increased the elasticity of the copolymer. 
Discussion

18
A prior study showed that the engineered C. necator Re2160/pCB113, used also 19 in this study, accumulated PHA with 3HHx monomer fraction of 31 mol%, which was 2-20 fold higher than that of the PHA produced by engineered strain containing A. caviae PHA biosynthesis genes of R. aetherivorans I24 and their respective products are worth 1 studying in order to explore their potential in PHA production.
2
Synthesis and characterization of P(3HB-co-3HHx) containing 3HHx monomer properties suitable for different commercial applications. In this study, we examined different plant oils as carbon sources for facilitation of
21
PHA biosynthesis using C. necator Re2160/pCB113 as the producing organism. Growth
22
and P(3HB-co-3HHx) synthesis using CPKO and coconut oil exhibited a significantly 23 high 3HHx content when compared to other plant oils ( The time profile study demonstrates the trend of 3HHx monomer fraction 10 incorporation into P(3HB-co-3HHx) over time. As shown in Figure 1 , the highest 3HHx PhaA enzyme and hence decreases the rate of 3HB-CoA synthesis. As a result, more 15 3HHx monomer can thus be incorporated into P(3HB-co-3HHx) (Budde et al., 2011) .
17
The synthase activity of R. aetherivorans I24 expressed by recombinant C.
18
necator Re2160/pCB113 showed an activity of 577 U/g of protein at early stationary 19 growth phase, which is significantly higher than the native PHA synthase, phaC Cn
20
(Supplemental Table 1 ). The correlation between the high 3HHx monomer fraction and 21 the synthase activity measured in this work support the observation that a higher 3HHx The presence of high 3HHx monomer fraction in P(3HB-co-3HHx) was further 11 confirmed via the 1 H NMR analysis with the assignments shown in Figure 3 .
C NMR
12
analysis also further revealed that the copolymer was a non-random copolymer as In terms of thermal analysis, melting temperature (T m ) of some samples, as well 8 as enthalphy of fusion (∆H m ), were unable to be detected from DSC analysis. As 3HHx 9 monomer is bulkier than 3HB monomer, the more frequent incorporation of the 3HHx 10 monomer into PHA has disrupted the crystallization of the copolymer and hence values increase with increasing carbon number of the side chain for all the general 16 copolymers, except P(3HB-co-3HHx) (Wang et al., 2011) .
17
P(3HB-co-70 mol% 3HHx) was determined to be a very elastic material that
19
exhibited an elongation at break value of 1075%. However, this extremely high elastic 20 copolymer posses a very low tensile strength and Young's modulus. This is in accordance 21 with the observation that the copolymer is a gluey and sticky material. Based on the applications as biodegradable pressure sensitive adhesives, coatings and polymer binding 1 agents in organic-solvent-free paints (van der Walle et al., 1999; Ward et al., 2005) , and 2 a chiral pool for production of R-3-hydroxyhexanoic acid through its depolymerisation Reddy et al., 2003) . The properties of P(3HB-co-32 mol% 3HHx) closely resemble the 4 common petroleum-based polymer, low-density polyethylene (LDPE). Shimamura, E., Kasuya, K., Kobayashi, G., Shiotani, T., Shima, Y., and Doi, Y., 1994. 20 Physical properties and biodegradability of microbial poly(3-hydroxybutyrate-co- 
